I claim: 

1. A method of monitoring thickness change in a film or/a 
substrate comprising 

illuminating a section of the film through the back /ide of 
the substrate, 

measuring a light signal returning from the /lluminated 
section, and 

determining thickness change based on the/measured light 
signal . 

2. A method according to claim 1, furthe/ comprising the step 
of passing the light signal through a rotating coupler before it 
is measured. 



lerein the illuminated 



3 . A method according to c: 
section of the film is patternlesj 

4. A method according to/claim 1, wherein the illuminated 
section of the film contains// pattern. 

5. A method accord/ng to claim 1, wherein the film is 
undergoing a process seated from the group consisting of chemical 
mechanical polishin/ chemical vapor deposition, resist 
development, post-e/posure bake, spin coating, and plasma etching. 

6. A metho/ according to claim 1, wherein the illuminated 
section of the/film is illuminated by light having a wavelength 
between abou/l,000 and about 11,000 nanometers. 

7. W method of monitoring thickness change in a film on a 
substrata comprising 

dlluminating a section of the film through the back side or 
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from the front side of the substrate, 

measuring a light signal returning from the illuminated 
section, 

converting the light signal to an electrical signal 
passing the electrical signal through an electrical slip ring 
and determining thickness change based on the electrical signal. 

8. A method according to claim 7, whe/ein the film is 
undergoing a process selected from the group consisting of chemical 

mechanical polishing, chemical vapor/ deposition, resist 

development, post-exposure bake, spin coa/ing, and plasma etching. 

9. A method according to claim/7, wherein the illuminated 
section of the film is illuminated/by light having a wavelength 
between about 1,000 and about A ./$0I)/nanometers . 

10. A method according i^.claim 7, wherein the illuminated 
15 section of the film is patternless. 

11. A method according to claim 7, wherein the illuminated 
section of the film contains a pattern. 

12. A method o/ monitoring thickness change in a film on a 
substrate comprising 

illuminating a section of the film from the front side of the 
substrate, 

measuring a light signal returning from the illuminated 
section, 



parsing the light signal through a rotating coupler which 
conn/cts to an analyzer and monitors thickness change based on the 
measured light signal. 
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13. A method according to claim 12, wherein the^HrXm is 
undergoing a process selected from the group consj^tin^'of chemical 
mechanical polishing, chemical vagpr^depositiori?) resist 
development, post-exposure bake Ap^g^ating, and plasma etching. 

14. A method according^to claim 12, wherein the illuminated 
section of the filings' illuminated by light having a wavelength 
between about^t^O and about 11,000 nanometers. 

15^A method according to claim 12, wherein the illuminated 
se©€*oii u£ Ule tiim is patternlesj 

16. A method accordinj^feo^c^im 12, wherein the illuminated 
se ction of— thu film c o n t ains a per bt-e^fH 

17. An apparatus for monitobring thickness change in a film 
on a substrate comprising 

(i) a bifurcated fiber-op'tic cable having a common leg and two 
bifurcated legs, 

(ii) a rotating fib^r-optic cable with two ends, 

(iii) a light sou] 

(iv) means for analyzing a light signal, and 

(v) a rotating/coupler having a stationary end and a rotating 

end, 

wherein the/first bifurcated leg of the bifurcated fiber-optic 
cable is conceited to the light source, the second bifurcated leg 
is connected/Wthe means for analyzing a light signal, and the 
common leg/is connected to the stationary end of the rotating 
coupler, 

and/ wherein one end of the rotating fiber-optic cable is 
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connected to theur^tating end of the rotating coupler and the other 



end is held i 



se proximity to the substrate. 
An apparatus according to claim jtf wherein said other 
end of the rotating fiber-optic cable is held less than about 1 cm 
away from the substrate. 

19. In a chemical mechanical polishing device for planarizing 
a film on a substrate, the improvement comprising 

(i) a bifurcated fiber-optic cab]/having a common leg and two 
bifurcated legs, 

(ii) a rotating fiber-optic /able with two ends, 

(iii) a light source, 

(iv) means for analyzing/a light signal, and 

(v) a rotating coupler/having a stationary end and a rotating 

end, 

wherein the first bifurcated leg of the bifurcated fiber-optic 
cable is connected to/the light source, the second bifurcated leg 
is connected to the/means for analyzing a light signal, and the 
common leg is co/nected to the stationary end of the rotating 
coupler, 

and wherein one end of the rotating fiber-optic cable is 
connected to/the rotating end of the rotating coupler and the other 
end is hel/ in close proximity to the substrate undergoing chemical 
mechanical polishinq. 

%2<f. The device according to claim ^S^wherein said other end 
of the rotating fiber-optic cable is held less than about 1 cm away 
from the substrate. 







